The incidence of obesity in the United States has risen dramatically over the past 30 years (Ogden et al., 2006) . The trend is especially disturbing among children. In 2004, over one third of children and adolescents were overweight or at risk of becoming overweight, more than triple the percentage in 1971. Reduced physical activity and increased consumption of low-nutrient calorie-dense foods are both major contributors, and health authorities believe that the prevalence of advertising for unhealthy food on children's television is a leading cause of children's increasingly unhealthy diets (Brownell & Horgen, 2004 ; Institute of Medicine (IOM), 2006). The public discussion about possible solutions to the obesity crisis among children, however, can digress into an argument over who is most to blame for overweight children: the food industry or parents (Schor, 2004) . Health advocates focus on the vast amount of advertising promoting unhealthy food to children, whereas the food industry points to parents who refuse to set limits for their children (on television viewing and unhealthy eating) or who simply do not understand enough about health to teach their children the importance of healthy eating and an active lifestyle. To our knowledge, no research has measured television viewing, parental influence, and diet variables together to empirically assess the relative influence and interaction among these factors. In this study, we begin to disentangle this complex relationship and provide information to assist in the development of solutions to this critical health issue.
DEVELOPMENT OF FOOD PREFERENCES
Individuals' food preferences (i.e., their disposition to select one food over another) play a major role in actual diet, whether healthy or unhealthy (IOM, 2006) . Food preferences develop primarily through learning processes (Birch, 1999) . Humans possess an innate preference for sweet, high-fat, and salty foods, and a reluctance to try unfamiliar foods; however, early experiences are critical in shaping individual food preferences. Children learn about foods they like or dislike by being exposed to a variety of foods and observing and experiencing the consequences and rewards of consuming those foods.
Research points to perceived taste as the most important determinant of healthy and unhealthy food preferences, and evaluations of food taste can also be acquired through learning processes (IOM, 2006) . Adults cited taste as the foremost reason that they chose to eat most foods (Glanz, Basil, Maibach, Goldberg, & Snyder, 1998) . Taste preferences for fruits and vegetables, together with their availability in the home, were the strongest predictors of fruit and vegetable consumption among adolescents (Neumark-Sztainer, Wall, Perry, & Story, 2003) . Numerous studies indicate that repeated exposure increases liking of disliked foods (see IOM, 2006) , and information that a new food tastes good increases willingness to try the food (Pelchat & Pliner, 1995) . In contrast, nutrition appears to be a secondary factor in food preferences (Glanz, et al., 1998) .
Food preferences develop early (by age 2 or 3) and remain highly stable, at least through childhood (Skinner, Carruth, Bounds, & Ziegler, 2002) . Research has also demonstrated the crucial role of parents in early learning of food preferences. Early parental modeling of both healthy and unhealthy food consumption, availability of different foods in the household, and parental controls over food consumption all influence food preferences (see Birch, 1999; IOM, 2006) . As children move through middle childhood and adolescence, nonfamilial influences on eating behaviors increase (IOM, 2006) . Accordingly, the quality of young people's diet declines during this period. Although these outside influences have not been studied extensively, peers, social institutions, the media, and culture in general are all believed to play a role in the social transmission of food preferences (Rozin, 1996) .
POTENTIAL INFLUENCE OF TELEVISION
Children learn much about their social world vicariously, through observation of the media (Bandura, 2002) . When watching television, children learn that calorie-dense foods that are high in fat and sugar taste great and are extremely rewarding to consume (Horgen, Choate, & Brownell, 2001) . Food products comprise the most highly advertised category on television networks that children watch most, and 98% of advertised foods are of low nutritional value (Powell, Szczpka, Chaloupka, & Braunschweig, 2007) . On average, children in the United States view 15 television food advertisements every day-or nearly 5,500 messages per year-that promote unhealthy food products (Federal Trade Commission, 2007) . The most common themes in food advertising targeting children are great taste, fun, happiness, and being "cool" (Folta, Goldberg, Economos, Bell, & Meltzer, 2006) . Unhealthy food references also appear extensively during television programming (Story & Faulkner, 1990) .
Not surprisingly, research indicates a strong association between television viewing and unhealthy eating habits among children. Proven direct effects of television food advertising include greater recall, preferences, and requests to parents for the products advertised (IOM, 2006) . In addition, television viewing predicts unhealthy food preferences and higher body mass index in children (Coon, Goldberg, Rogers, & Tucker, 2001; Signorielli & Lears, 1992; Signorielli & Staples, 1997) . Unhealthy snacking while watching television is common (Carruth, Goldberg, & Skinner, 1991) , and viewing food advertising causes greater snack food consumption (Halford, Boyland, Hughes, Oliveira, & Dovey, 2007; Harris, Bargh, & Brownell, 2008) . Quasi-experimental studies also demonstrate additional caloric intake associated with an increase in television viewing (Epstein, Paluch, Consalvi, Riordan, & Scholl, 2002; Robinson, 1999) . In addition, food advertising may lead to greater adiposity among children and youth (IOM, 2006) . These studies do not, however, definitively prove direct causal effects of food advertising on unhealthy food preferences and overall unhealthy diet. Accordingly, food industry proponents argue that the relationship between television viewing and unhealthy eating behaviors could be due to other factors, for example, parents' knowledge or concern about the importance of a healthy lifestyle (Young, 2002) .
One potential mechanism through which food advertising may affect unhealthy eating habits could be through its effect on taste evaluations of advertised products. Although this hypothesis has not been tested directly, research in the fields of psychology and consumer behavior would predict this effect. Expectancy theory in social psychology posits that the quality of a person's experience with a stimulus is affected by expectations, beliefs, and desires about that stimulus, in addition to qualities of the stimulus itself (Olson, Roese, & Zanna, 1996) . In the domain of food, numerous studies have demonstrated that expectancies about a food influence participants' actual taste experience (see Lee, Frederick, & Ariely, 2006) . For example, drinking Coke from a cup with a Coke logo increased ratings of the drink, as compared to drinking from a plain cup (McClure et al., 2004) ; reading that a nutrition bar contained "soy protein" (vs. "protein") reduced perceived taste of the bar (Wansink, Park, Sonka, & Morganosky, 2000) ; and preschoolers liked the taste of foods and beverages significantly more when they were placed in McDonald's packaging, compared to the same foods in plain packaging (Robinson, Borzekowski, Matheson, & Kraemer, 2007) . In an examination of the effects of food advertising on brand evaluations, children who saw an enjoyable food advertisement and then tried the food for the first time rated the brand more favorably than those who tried the new food before viewing the advertisement (Moore & Lutz, 2000) . Viewing enjoyable television advertising for unhealthy food, therefore, is also likely to lead to more positive taste experiences when those foods are consumed, which could, in turn, lead to long-term negative effects on actual diet.
POTENTIAL SOLUTIONS
In spite of the need for additional research, parents, legislators, and health advocates are becoming concerned and increasingly ask the question, "How do we protect children against the unhealthy influence of television and food advertising?" Proposed solutions fall into three broad categories: (a) public service announcements and other media messages to communicate to children the importance of eating healthy foods; (b) parent-child communication and media literacy education to teach children to defend against unwanted advertising effects; and (c) reductions in children's exposure to unhealthy messages on television, either through parental restrictions on the amount of television that children view or restrictions on the amount of advertising for unhealthy products presented on children's television. Evidence regarding the efficacy of most of these approaches, however, is inconclusive.
In support of the first approach, public service media campaigns have been used successfully to address other children's health issues, including physical inactivity among youth (the Centers for Disease Control and Prevention's "VERB" campaign) and tobacco use (the American Legacy Foundation "truth" campaign). It may be more difficult, however, to change diet through prosocial media. There is little evidence that greater knowledge about nutrition leads to change in actual dietary behavior among children or adults (IOM, 2006) . In a meta-analysis, the association between nutrition knowledge and dietary behavior was found to be weak (Axelson, Federline, & Brinberg, 1985) . In addition, there is some evidence that children may view "taste" and "healthiness" as opposites (Baranowski et al., 1993) . In an experimental study, children indicated that they liked the taste of a new drink less when it was labeled as "healthy" (Wardle & Huon, 2000) . Among adolescents, however, concerns about health and benefits of healthy eating were associated with greater perceived taste of fruits and vegetables (Neumark-Sztainer et al., 2003) and greater willingness to try foods labeled as nutritious (McFarlane & Pliner, 1997) . Even if nutrition messages in the media do encourage children to eat healthy foods, however, spending on public service campaigns will never approach the estimated $10 billion spent annually by the food industry to promote primarily unhealthy foods to children and youth (Brownell & Horgen, 2004) . Parent-child communication about the unhealthy messages in food advertising could be a more promising approach. Consumer development and communications research demonstrates that discussions about media between parents and children play an important role in how media affect children. These effects can be either positive or negative, depending on the content of both the media and the discussion. Parents who critically analyze media content with their children (also known as negative mediation or instructive mediation, see Austin, 2001 ) help teach them to be more skeptical about what they see in the media and may increase children's ability to defend against the messages presented (Austin, Pinkleton, & Fujioka, 2000; Boush, 2001) . Parental endorsement of media content (or positive mediation), on the other hand, can have positive or negative effects, depending on the media message that is being endorsed. In the case of prosocial media (e.g., Barney and Friends), when child viewing is accompanied by positive mediation, prosocial learning increases (Singer & Singer, 1998) . When the content of the media is negative, however, positive mediation increases negative outcomes. For example, Austin and Chen (2003) found that positive mediation was associated with higher levels of perceived desirability of images in alcohol advertising, more positive alcohol expectancies (as presented in alcohol advertising), and reduced skepticism about advertising in general. Given that the majority of messages on television endorse unhealthy eating behaviors (Powell et al., 2007; Story & Faulkner, 1990) , positive mediation is likely to negatively influence healthy eating outcomes.
Another recommended approach to teach children to defend against advertising influence is media literacy education in schools, designed to increase critical viewing skills and skepticism about the media and advertising. Media literacy skills in adolescents have been associated with a lower likelihood of smoking and lower susceptibility to future smoking (Primack, Gold, Land, & Fine, 2006) . A media literacy training program with third graders lead to less positive alcohol expectancies and lower desire to choose alcohol-branded products, especially when combined with information about alcohol advertising specifically (Austin & Johnson, 1997) . Exposure to unhealthy food advertising, however, begins in preschool or before, and peaks in elementary school (Powell et al., 2007) , highlighting the need for early media literacy education to counteract the effects of food advertising. And yet, media literacy education may not be feasible before elementary school, as most children cannot understand the persuasive intent of advertising until they are 7 or 8 years old (Kunkel et al., 2004) . Little research has systematically evaluated the media literacy curricula used in elementary schools (J. D. Brown & Witherspoon, 2002; Kunkel et al., 2004) , and, to our knowledge, no studies have documented the relationship between media literacy and food advertising effects.
In the face of inconclusive evidence about the efficacy of programs to counteract media influence, parents may be best advised to limit the amount of time their children spend watching television (American Academy of Pediatrics, 2006) . Even this approach, however, is questioned by parents who fear that severely restricting media access will lead to a sense of deprivation that could make the restricted media even more attractive and influential (Schor, 2004) . In addition, controlled media exposure may be required to teach children the skills needed to defend (i.e., inoculate them) against its influence.
RESEARCH OBJECTIVES
To begin to address the important question of how to reduce the influence of television and food advertising on unhealthy diet, we examined food preferences and eating habits in young adults as well as the relative influence of parental mediation behaviors and amount of television viewing during childhood and adolescence. In the absence of longitudinal data, this retrospective approach has been used with college students to assess the influence of parental communication and prior experiences on eating behaviors (Puhl & Schwartz, 2003) , alcohol-related beliefs and behaviors (Austin & Chen, 2003) , and smoking attitudes and behaviors (Rudman, Phelan, & Heppen, 2007) .
Our first prediction, in line with previous research on factors that influence diet, is that the most direct influence on healthy and unhealthy diet will be perceived taste of healthy and unhealthy foods. As found in previous research, we do not expect that nutrition knowledge will be associated with actual diet.
H1a: Perceived taste of healthy and unhealthy foods is related to greater consumption of healthy and unhealthy foods, respectively. H1b: Nutrition knowledge is not significantly related to consumption of healthy or unhealthy foods.
In addition, if advertising creates expectancies that affect individuals' taste experiences, then advertised foods will be perceived as tastier than similar foods with less advertising:
H1c: Taste ratings for advertised foods are higher than ratings for similar foods with lower levels of advertising.
Second, due to the highly persistent nature of food preferences, we predict that the relationship found by other researchers between television viewing and unhealthy diet in children will continue into adulthood. As a result, greater television viewing in childhood and adolescence will also be associated with unhealthy diet in young adults. We also predict that prior television exposure will predict greater perceived taste and enjoyment (i.e., the most common benefits promoted in children's food advertising) for food categories that are most highly advertised. In addition, as the influence of prior television exposure on diet and food attitudes is hypothesized to be due to advertising exposure, the relationship will be direct, and not mediated by parental influence factors.
H2a: Television viewing in childhood and adolescence predicts unhealthy diet in young adults, mediated by greater perceived taste and enjoyment of advertised unhealthy foods. H2b: The relationship between television viewing in childhood/adolescence and unhealthy diet in young adults is not mediated by parental influence.
Finally, we hypothesize that parental communication will be related to diet, but that this relationship will vary according to the specific messages discussed. We predict that critical viewing (i.e., discussion about potentially harmful messages in the media) will reduce the harm associated with exposure to food advertising and, therefore, be directly related to lower taste ratings for unhealthy advertised foods as well as to a less unhealthy diet. Food rules (i.e., discussion about healthy eating) are also expected to counteract the unhealthy messages in food advertising and be negatively related to unhealthy diet and taste ratings. In contrast, positive mediation (i.e., endorsement of media content) is expected to relate to an underlying positive parental attitude toward television that, combined with greater television exposure, reinforces the unhealthy messages in food advertising and predicts higher perceived taste of unhealthy advertized foods and unhealthy diet. Parental rules about television viewing are expected to reduce levels of television exposure but are not expected to be directly related to diet and taste ratings. Although they are likely to be highly correlated, we do not expect that critical viewing, food rules, and viewing restrictions represent an underlying "strict" parenting construct that is negatively related to both television viewing and unhealthy diet outcomes (as claimed by food industry proponents).
H3a: Parental critical viewing and food rules directly predict less positive evaluations of unhealthy advertised foods and a less unhealthy diet. H3b: Positive mediation is related to positive evaluations of unhealthy foods and unhealthy diet through its association with television viewing experience. H3c: Parental viewing restrictions predict lower levels of television viewing.
In summary, we predict that prior television exposure will be related to greater perceived taste and enjoyment of unhealthy, highly advertised foods and unhealthy diet in early adulthood. Parental mediation behaviors are hypothesized to moderate the unhealthy influence of television exposure on diet differentially, depending on the specific messages communicated by parents. We present a model that tests these hypothesized relationships between television exposure, parental mediation, and unhealthy eating outcomes, and utilize the same model to predict healthy eating outcomes.
METHOD
College students at two institutions in the Northeast, one private university and one state college, participated for class credit or payment. Participants completed an online survey on their own computer that took approximately 30 min.
Survey Measures
The survey included questions to assess current television viewing; childhood and adolescent viewing; memories of parental rules, and attitudes about eating and television viewing; explicit attitude ratings of a variety of different foods on taste, good-for-you (i.e., healthiness), and enjoyment dimensions; and current consumption of different types of foods.
Current television viewing.
Participants provided the total amount (hours and minutes) of television they watched each day in the week previous to the survey; 81% indicated that the previous week was comparable to their usual television viewing habits. Responses were added to obtain an estimate of current weekly television viewing.
Prior television viewing.
Respondents indicated how many days per week they typically watched three different types of television programs when they were children (prime-time, cartoons, and sports) and seven different types of programs when they were in high school (prime-time, sports, news programs, music videos, late-night talk shows, daytime soap operas, and Spanish-language television). Participants responded on a scale from 1 (never watched them) to 6 (watched them every day) (see Table 1 ). Individuals varied greatly in the specific types of television programs they usually watched; as a result, scores for most individual program types were positively skewed. To achieve a more normal distribution of viewing scores, we added scores for the individual program types to obtain one aggregate score each for childhood television viewing and high school television viewing.
Food rules. The food rules scale was adapted from the childhood food rules scale developed by Puhl and Schwartz (2003) . We utilized the five most common rules in their food encouragement subscale (see Table 2 for items). This subscale assessed parental rules that encouraged healthy eating behaviors. The original authors designed their items to assess potential influence of parental food rules on negative eating behaviors (e.g., binge eating or severe eating restraint) and did not measure food preferences or actual diet. The encouragement subscale, however, was not associated with negative eating behaviors, as were the other subscales. As in Puhl and Schwartz, participants indicated how often they heard these rules at home when they were children using a Likert-type scale ranging from 1 (never) to 5 (always).
Parental media influence.
We assessed three different aspects of parental mediation that have been associated with children's interpretation of television messages: parents' reinforcement of media messages (positive mediation), negative mediation of television content (critical viewing), and rules and restrictions about television viewing (viewing restrictions) (Austin, 2001 ; see Table 2 for specific items). Items for the positive mediation and critical viewing scale were obtained from the positive and negative reinforcement scales used by Austin, Pinkleton, & Fujioka (2000) . Items from the Restrictive Mediation Scale (Valkenburg, Krcmar, Peeters & Marseille, 1999) provided the viewing restrictions scale items. Participants indicated how often their parents commented on television content when they were younger or exhibited specific restrictive behaviors, and, as in prior studies, responses ranged from 1 (never) to 4 (often). All scales showed good internal reliability, including positive mediation (a = .73), critical viewing (a = .79), viewing restrictions (a = .86), and food rules (a = .79).
Food attitudes. Pretesting was conducted to measure healthiness and advertising levels for a variety of foods. Respondents included staff affiliated with the obesity and eating disorders center and psychology graduate students at the private university. We identified six food categories (of five foods each) that were differentiated by perceived healthiness (high, moderate, and low) and level of advertising (higher vs. lower; see Table 3 ). Healthy foods, overall, were much less advertised than unhealthy foods; therefore, it was not possible to match amount of advertising for foods at different levels of healthiness.
Participants in this study rated each of the foods on taste, enjoyment, and good-for-you dimensions. To achieve greater variability in reported attitudes, 10-point Likert-type scales were used. Even with the broader scales, scores for many of the individual foods continued to skew, either positively or negatively. As with television viewing variables, to normalize the distribution of scores, we aggregated the responses for individual foods in each category to obtain taste, enjoyment, and healthiness scores for each of the six food categories (see Table 4 ).
On all dimensions, ratings for moderately healthy foods fell between the ratings for healthy and unhealthy foods. To simplify the discussion, we report results for healthy and unhealthy foods in the remainder of the article. In addition, enjoyment and taste were highly correlated for all foods (unhealthy foods: r = .88, p < .001; healthy foods: r = .87, p < .001) and exhibited the same relationship to other variables. As a result, we report taste but not enjoyment ratings in the remainder of the article.
Food consumption behaviors. Finally, participants indicated how often they typically ate a variety of different foods. Responses ranged from 1 (never eat them) to 6 (eat 3 or more servings per day) (see Table 4 ). Total consumption scores were calculated for healthy foods (vegetables, fruits, low-fat milk, and cheese or yogurt), unhealthy foods (sweets, potato chips and other salty snacks, sugared drinks, and sugared cereals), somewhat healthy foods (fruit juice, unsweetened cereal, diet soda, and whole milk dairy), and total consumption of all foods combined. To control for individual differences in total amount consumed, healthy and unhealthy diets were assessed by dividing total healthy and unhealthy food consumption scores by total consumption scores (for all healthy, moderately healthy, and unhealthy foods).
RESULTS AND DISCUSSION
A total of 206 students participated: 90 at the public university and 116 at the private university. Complete data were collected from 193 participants. An additional 2 participants were eliminated due to extreme ratings (z-scores > ±3) on some of the food attitude measures. The sample was 70% female and 60% non-Hispanic White. Fifteen percent of participants were Hispanic, 14% were Asian, and 11% were Black or other ethnicity. Ages ranged from 17 to 44 years (M = 19.1, SD = 2.4).
To assess overweight status, we utilized a measure from the U.S. Youth Risk Behavior survey (Centers for Disease Prevention and Control, 2004) and asked participants to indicate their current weight status. According to their own assessment, approximately two thirds of the sample (68%) indicated that they were normal weight, 17% reported being underweight (slightly or very), and 15% reported being overweight. Overweight status of 4-year college students, as assessed by self-reported height and weight in other studies, ranges from 20 to 30% (Huang, et al., 2003; Lowry, et al., 2000) . The somewhat lower incidence of overweight in our sample may have been due to inaccurate assessments of weight status and could limit our ability to associate weight status with the other variables in our analysis. As a result, we do not attempt to make conclusions about the relationship between television viewing and obesity.
Food Attitudes and Diet
Participants reported consuming more healthy foods (on average, 4 to 6 times per week of each healthy category) than unhealthy foods (average of 1 to 3 times per week), t(191) = 9.99, p < .001. Individuals' total consumption of Advertising ratings ranged from 1 (no advertising) to 4 (a lot of advertising).
b Healthiness ratings ranged from 1 (extremely unhealthy) to 6 (extremely healthy). healthy and unhealthy foods, however, were not correlated (r = -.05, p = .49); therefore, higher consumption of healthy foods did not always indicate lower consumption of unhealthy foods, or vice versa.
As predicted, perceived taste was associated with reported consumption: healthy food consumption was correlated with higher taste ratings for healthy foods, r = .28, p < .001, and lower taste ratings for unhealthy foods, r = −.18, p = .02. In contrast, unhealthy food consumption was highly correlated with taste ratings for unhealthy foods, r = .43, p < .001, but not significantly related to taste ratings for healthy foods, r = −.12, p = .11.
In contrast, assessments of food healthiness were not consistently related to healthy and unhealthy consumption. Healthy food consumption was positively correlated with perceived healthiness of healthy foods, r = .16, p = .03, and negatively correlated with perceived healthiness of unhealthy foods, r = −.15, p = .05. Perceived healthiness of healthy and unhealthy foods did not, however, predict unhealthy food consumption (r = .00, p = .99; r = .08, p = .28, respectively). Higher perceived healthiness of healthy foods was also associated with higher taste ratings for healthy foods (r = .35, p < .001). In contrast, healthiness ratings for unhealthy foods (i.e., perceived unhealthiness) was not significantly correlated with unhealthy food taste (r = .10, p = .18). Although prior research with children suggests that perceived healthiness of a food may be negatively related to taste (Baranowski et al., 1993; Wardle & Huon, 2000) , these findings with young adults demonstrate that perceived taste and healthiness may be positively related for healthy foods, and not at all related for unhealthy foods.
Overall then, the findings largely supported H1a and H1b. The best predictors of healthy and unhealthy diet were perceived taste of healthy and unhealthy foods. In addition, nutrition knowledge (as assessed by higher healthiness ratings for healthy foods and lower ratings for unhealthy foods) was not related to perceived taste or consumption of unhealthy foods. Higher consumption of unhealthy foods was significantly associated only with more positive attitudes about the taste of unhealthy foods. In contrast, nutrition knowledge did predict increased perceived taste and consumption of healthy foods.
Food attitudes and level of advertising. The difference between attitude ratings for foods with more versus less advertising was significant for all levels of healthiness and all types of attitudes. As predicted in H1c, unhealthy foods with higher levels of advertising were perceived as more tasty than unhealthy foods with lower levels of advertising, t(199) = 8.09, p < .001. For healthy foods, however, we found the opposite relationship: Those with lower levels of advertising were rated as more tasty than those with more advertising, t(199) = 4.27, p < .001.
Unexpectedly, we also found that different levels of advertising were associated with differences in perceived healthiness. In the pretest, we had identified foods with similar levels of healthiness (according to our pretest sample) that differed only by level of advertising. Among our young adult participants, however, both healthy and unhealthy foods with higher levels of advertising were perceived to be less healthy, t(199) = 9.78, p < .001 and t(199) = 6.50, p < .001, respectively. We cannot determine from these data whether advertising caused these differing evaluations of taste and healthiness, or whether the differences were due to the specific foods evaluated. The results do suggest, however, that individuals could infer a relationship among advertising, healthiness, and taste. For example, they might believe that healthy foods that are advertised do not taste as good as unadvertised healthy foods, or that advertised foods, in general, are not as healthy as unadvertised foods. If confirmed in further research, these findings indicate potential difficulties for effectively promoting healthy food consumption through advertising.
Interrelationship Among Television Experience, Parental Mediation, and Diet
To test H2 and H3, we used structural equation modeling to identify the relative contributions of television exposure and parental mediation to perceived food taste and healthy and unhealthy diets. Correlational analyses revealed that television exposure and parenting factors did not exhibit similar relationships to healthy and unhealthy food ratings and diet (see Table 5 ). Therefore, to simplify the analysis, we tested separate healthy and unhealthy models. In addition, we chose to include taste, but not perceived healthiness, ratings in our models. As discussed earlier, healthiness ratings were not significantly related to healthy or unhealthy consumption, nor were they significantly correlated with most television viewing and parental communication measures (see Table 5 ). As a result, when included in the models, most paths to and from healthiness ratings were not significant, so we chose to exclude them from the analysis.
Model specification. A latent variable was used to represent television viewing experience that included childhood and high school television viewing and positive mediation. Independent variables included food rules, television viewing restrictions, and parental critical viewing. Because the viewing restrictions scale displayed unacceptable kurtosis, data for that variable were transformed (logX / (1 -X)) to achieve a normal distribution. Modeling utilized maximum likelihood estimates and estimated the covariance matrix.
Our first model specification required two minor adjustments to the originally hypothesized relationships between parental influence and television viewing variables. First, the original path from parental restrictions to television viewing experience was changed to predict only childhood television viewing. As predicted in H3c, viewing restrictions was negatively correlated with childhood television viewing; however, the hypothesized relationship between viewing restrictions and other television experience variables (i.e., high school viewing and positive mediation) was not significant (see Table 5 ). It appears that parents who do not approve of television may be more effective at limiting their younger children's television viewing than that of their teenagers. We also added a path from critical viewing to positive mediation to improve the model fit. Although not predicted, this relationship is in line with other analyses that have found positive mediation and critical viewing to be correlated; both may reflect an underlying measure of parental discussion about television (Austin & Pinkleton, 2001) . As expected, critical viewing, viewing restrictions, and food rules were all related to each other and, together, may indicate an overall parenting style to discuss expectations and set limits.
Unhealthy diet model. To assess the unhealthy influence of television food advertising, we first specified the model to predict taste of unhealthy, highly advertised foods and unhealthy diet (see Figure 1) . Goodness-of-fit indicators showed that the data fit the model, c All standardized regression coefficients indicated the expected relationships between variables, and the only insignificant path led from food rules to taste of unhealthy advertised foods.
As predicted in H2a and H3b, greater television viewing experience was associated with a higher aggregate taste rating for unhealthy advertised foods, which, in turn, was associated with a more unhealthy diet. Television experience was also directly related to a more unhealthy diet; however, further analysis revealed that taste partially mediated this relationship: An alternative model without the taste variable resulted in a stronger direct relationship between viewing experience and unhealthy diet (b = .29, p < .01 for the direct relationship vs. b = .18, p < .05 when taste was included as a mediator). Food rules and parental critical viewing also contributed independently to unhealthy diet, and critical viewing was related to lower perceived taste of unhealthy advertised foods. These findings partially support H3a: parents who are critical of the messages presented in food advertising can reduce television influence. Food rules did not, however, directly predict perceived taste of unhealthy, highly advertised foods, as hypothesized.
Alternative models. To further examine the potential influence of television food advertising on unhealthy diet, we tested two alternative versions of the unhealthy diet model. In the first alternative, we assessed whether taste ratings for unhealthy foods that are not heavily advertised also partially mediated the relationship between television viewing experience and unhealthy diet. This model also fit the data, c 2 (13, N = 191) = 10.50, p = .65; RMSEA = .00 (90% CI = .00-.06); CFI = 1.00. As in the original model, the taste of unhealthy foods with less advertising was related to both television viewing experience (b = .20, p < .05) and unhealthy diet (b = .26, p < .01). In this model, however, the direct relationship between television viewing experience and unhealthy diet did not differ significantly from the version without taste rating as a mediator (b = .29, p < .01, in the unmediated model). In addition, parental critical viewing was not related to perceived taste of unhealthy foods with less advertising (b = −.03, ns). These results further support our hypothesis that exposure to advertising messages on television directly contributes to unhealthy diet by increasing perceived taste of the unhealthy foods advertised, and that parents who question television messages can moderate this influence. Television viewing experience also appears, however, to directly predict a more unhealthy diet, beyond its influence on perceived taste of advertised foods.
In the second alternative model, we examined whether the relationship between television experience and unhealthy diet was mediated by an underlying parenting style to communicate limits and expectations that influenced both outcomes. In this version, we added a latent variable that included food rules, critical viewing, and viewing restrictions. This model did not fit the data, c 2 (16, N = 191) = 36.71, p < .01; RMSEA = .08 (90% CI = .05-.12); CFI = .94. Therefore, as predicted by H2b, this alternative explanation for the relationship between television viewing and unhealthy eating was not supported by the data.
Model to predict healthy diet. We then applied the unhealthy diet model to predict healthy diet, replacing taste of unhealthy foods with taste of healthy foods (see Figure 2) . This model also fit the data, c 2 (13, N = 191) = 9.60, p = .73; RMSEA =.00 (90% CI = .00-.05); CFI = 1.00. As in the unhealthy diet model, taste of healthy foods and television viewing experience directly predicted healthy diet. In this model, however, the relationship between television experience and taste of healthy foods was near zero. In addition, both food rules and critical viewing predicted taste of healthy foods but did not directly predict healthy diet. These findings suggest that a more healthy diet is related to television viewing experience, but not through its effect on perceived taste of healthy foods. In contrast, parental communication about food and television appear to contribute to healthy diet through their influence on perceived taste of healthy foods. The strong negative relationship found between television viewing and healthy diet appears to be due to some factor not measured in this model, for example, perceived importance of a healthy lifestyle.
Discussion
Overall, these findings support our hypothesis that healthy and unhealthy diets are most directly related to the perceived taste of healthy and unhealthy foods. In addition, as expected, nutrition knowledge was not related to unhealthy diet, although it was indirectly related to healthy diet: Participants' ratings of the healthiness of healthy foods predicted greater perceived taste of those foods.
The results also support our hypothesis that the relationship between early television viewing and unhealthy eating found in previous research with children and adolescents continues into early adulthood. Past and present television viewing were correlated with both unhealthy and healthy diet in our college sample. In fact, eating behaviors were more highly correlated with childhood and adolescent viewing than with current television viewing, although these results could be due to either greater influence of early television viewing or to unusual television viewing patterns while attending college.
The structural equation modeling analyses provide insights into potential reasons for the relationship between television viewing and diet. Both healthy and unhealthy diets were directly related to television viewing experience and may represent underlying healthy (or unhealthy) lifestyles. The relationship between television viewing and unhealthy diet, however, was partially mediated by perceived taste of unhealthy, highly advertised foods, but not unhealthy foods with less advertising. In fact, the most significant path from television experience to unhealthy diet included taste of unhealthy, highly advertised foods. In contrast, the relationship between television viewing experience and the taste of healthy foods was near zero. These findings support our prediction that television viewing experience is associated with endorsement of the messages presented in children's food advertising (i.e., that the unhealthy foods advertised taste great). We were surprised, however, to find no significant relationships between television viewing and attitudes about healthy food or ratings of food healthiness. The evidence consistently supports the conclusion that individuals who watch more television simply like the taste of unhealthy foods more, especially those that are highly advertised.
Also as predicted, parental mediation behaviors moderated the relationship between television viewing and diet. Viewing restrictions and positive mediation were related to television viewing experience. Viewing restrictions, however, was only related to childhood viewing, which suggests the importance of limiting children's viewing early on, when it can be done effectively. In addition, lower viewing in childhood was associated with continued lower viewing in high school and college; we found no evidence of a rebound effect from early viewing restrictions.
Parental efforts to educate their children about food and television (i.e., food rules and critical viewing) also influenced healthy and unhealthy diet, but through different paths. Critical viewing was related to higher taste ratings for healthy foods and lower taste ratings for unhealthy, highly advertised foods. In contrast, food rules predicted higher taste ratings for healthy foods but not unhealthy foods. We were surprised, however, that our measures of parental influence were not significantly related to nutrition knowledge. Overall, these findings suggest that parental efforts to counteract the unhealthy messages on television and teach healthy food preferences can influence their children's evaluations of food taste, and thus affect their healthy and unhealthy diet into adulthood. Both critical viewing and food rules were also directly related to unhealthy, but not healthy diet (in addition to their influence on taste preferences). Although we did not predict this relationship, perhaps parental communication can also teach children how to refrain from unhealthy eating, in spite of taste preferences for unhealthy foods.
Finally, the data did not support the alternative hypothesis, suggested by food industry proponents, that television viewing itself has no direct effect on unhealthy diet and that the relationship between television viewing and diet can be explained by a more permissive parenting style that allows children to watch less television and eat more unhealthy foods.
GENERAL DISCUSSION
These findings provide insights into the potential effectiveness of solutions currently under discussion to counteract the unhealthy influence of television on children's diets, including media interventions to teach children the importance of healthy eating and to defend against advertising influence, as well as efforts to reduce children's exposure to unhealthy messages on television. The findings also suggest the need to clarify objectives when discussing alternative interventions to increase healthy eating. Healthy and unhealthy food consumption appear to have different underlying causes, and improving one will not necessarily improve the other. Therefore, we discuss the potential for interventions to increase healthy consumption and/or reduce unhealthy consumption.
Implications for Media Interventions
The IOM (2006) recommends social marketing programs that use television and other media to promote the consumption of healthy foods, including fruits and vegetables. To support this initiative, the Better Business Bureau (2006) announced a partnership with many of the largest children's food advertisers to "shift the mix of advertising messages to children to encourage dietary choices and healthy lifestyles." In support of this approach, we did obtain evidence that nutrition knowledge increased healthy diet. We also found, however, that increased advertising for healthy foods was associated with lower perceived taste for those foods and lower perceived healthiness. We cannot determine the direction of causality of these findings; however, they do suggest that efforts to advertise healthy foods must be closely monitored to ensure that they do not backfire and lead to reduced preferences for healthy foods that are advertised. Based on these data, the most effective message to increase healthy food consumption may be to promote the taste of healthy foods without emphasizing their nutritional value.
In addition, for the participants in our study, nutrition knowledge was not associated with a less unhealthy diet. It appears that most of our college-educated sample understood that many of the foods they were eating were unhealthy, but that knowledge was not related to lower unhealthy food consumption. As a result, pronutrition messages in the media and advertising for healthy foods appear unlikely to reduce consumption of unhealthy foods. We are not aware of any media campaigns to encourage reduced consumption of unhealthy foods. If done appropriately for a youth target (e.g., the "truth" anti-tobacco campaign), however, such a message may have a more significant effect on unhealthy diet. This research also supports the potential for parents to encourage healthy eating in two ways: First, teaching children to question the unhealthy messages in the media reduced the influence of television viewing on unhealthy diet and perceived taste of unhealthy advertised foods. It did not, however, eliminate the influence altogether. Second, critical viewing and food rules were related to higher perceived taste of healthy foods, which led to greater consumption of healthy foods. These measures may correlate with parental efforts to model healthy eating and encourage their children to eat a variety of healthy foods (efforts that have been shown to increase healthy diet in children; Birch, 1999) . Future models should include specific measures to assess these parenting factors.
Parents and legislators also urge schools to implement media literacy curricula in elementary schools to teach children how to defend against the harmful effects of advertising (American Academy of Pediatrics, 2006; J. A. Brown, 2001 ; R. J. Harris, 2004) . Our findings do not directly address the potential effectiveness of media literacy curricula; however, we question whether the traditional media literacy programs taught in elementary schools can effectively counter the influence of food advertising on unhealthy diet. Media literacy effects may differ depending on the child's stage in the product usage decision-making process and the specific skills taught in the media literacy program. For example, a large evaluation of a state-wide tobacco literacy program among adolescents found that nonsmokers and smokers were affected differently (Pinkleton et al., 2007) . For those who had never smoked, media literacy training affected their attitudes in the early stages of the smoking decision-making process; they reported that tobacco ads were less realistic, smoking was portrayed as less desirable, and smokers were less like them than did those who did not participate in media literacy training. Among smokers, however, media literacy training messages appeared to become integrated into their own personal experiences. As a result, media literacy training affected smokers' perceptions of peer norms, their identification with smokers in ads, and expectancies about the effects of smoking.
Current elementary school media literacy programs that focus on teaching children how to critically view and analyze television advertising may be most effective at altering perceptions of food advertising in the early stages of decision making. By elementary school, however, food preferences are firmly established (Skinner et al., 2002) , and most children have had substantial personal experience with the rewards of consuming unhealthy foods advertised on television. Therefore, new approaches may be required to teach nutrition media literacy. For example, a focus on counteracting perceived norms or increasing negative expectancies about unhealthy food consumption (i.e., approaches that address later stages in the decision-making process) may be more effective among elementary school children. In addition, parents and early caregivers may be the most important teachers of nutrition media literacy training. This approach is supported by a media literacy nutrition education curriculum conducted with parents of preschoolers (Hindin, Contento, & Gussow, 2004) . Parents who participated in the curriculum demonstrated greater understanding, support for, and ability to talk to their children about the potential harmful effects of food advertising.
Based on our findings, reducing children's exposure to unhealthy messages on television appears to be the most direct means of reducing unhealthy diet. The American Academy of Pediatrics (2006) recommends that parents limit children's non-educational screen time to no more than 2 hours per day. Even 2 hours of children's television, however, exposes children to nearly 10 unhealthy food advertisements per day (Federal Trade Commission, 2007) . The American Psychological Association (Kunkel et al., 2004) and American Academy of Pediatrics (Shifrin, 2005) also recommend a ban on television advertising to children under age 7 or 8. Our findings support the need for such a ban continuing through, at least, elementary school. Exposure to television during childhood (up to 12 years old) was directly related to greater endorsement of the messages in unhealthy food advertising and long-term unhealthy diet, even after controlling for parental mediation. In the absence of a ban on unhealthy food advertising, the most prudent advice for parents may be to restrict the amount of commercial television that their children watch, beginning at an early age.
Future Directions
It is important to note several limitations of the data and associated findings. First, all measures are self-reported by participants. As a result, self-presentation, or even selfdeception, biases could lead to results that do not accurately portray participants' actual behaviors or beliefs. Selfreports of behaviors with associated social norms and prescriptions, including eating, television viewing, and weight, may be especially unreliable. In addition, because many of the measures rely on reports of parental behaviors when participants were younger, the analysis also assumes accurate memories and perceptions of occurrences from many years earlier. We do not, however, suspect that the direction of these biases would differ by individual. For food consumption measures, in particular, we assume most individuals will likely underreport unhealthy food and overreport healthy food consumed. As a result, we believe that the direction of influence, if not the actual magnitude, accurately reflects reality.
The food consumption methodology requires an additional caveat. Our scale asked participants to report number of servings consumed but did not define serving size. As a result, differences in perceptions of serving size were not reflected in these data. In addition, we examined a college student population that may not be representative of all young adults, or even all college students. Finally, as with all correlational analyses, results reflect relationships between variables and cannot determine causation.
These findings begin to disentangle the complex relationship among television viewing, parental mediation, and diet; however, important questions remain to be addressed in future research. For example, our model to predict healthy and unhealthy diet could be expanded. Additional factors, not measured in this analysis, are also likely to play an important role. For example, individual child factors and environmental influences also influence television viewing. A child's temperament, self-restraint, or energy level, as well as the availability of activities other than television to occupy after-school or weekend hours, could affect television viewing in childhood and adolescence as much as parental rules and attitudes about television. As discussed, parental modeling of healthy diet and availability of healthy and unhealthy foods in the household are also likely to influence perceived food taste.
Experimental studies would help differentiate the effects of food advertising from the effects of unhealthy messages in programming and the potential unhealthy effect of television viewing, as distinct from food messages. Longitudinal studies, as well, would quantify the effect of accumulated television exposure over time and control for other variables that also influence this complex relationship. Interventions to help parents counteract the unhealthy influence of television by limiting children's exposure to television and promoting critical viewing should be developed and tested. In addition, as food companies begin to implement childtargeted campaigns to promote "healthy" food consumption, it will be necessary to compare the efficacy of taste versus nutrition messages, and those that encourage lower consumption of unhealthy foods, on overall diet outcomes.
In summary, our results support concerns that television food advertising targeting children and adolescents contributes to the obesity crisis. We found that television viewing during childhood and adolescence was related to a more unhealthy diet in early adulthood. This relationship, however, was not explained by permissive parenting or knowledge about nutrition. Instead, the belief that unhealthy, highly advertised foods taste great-the message commonly promoted in children's food advertising-was most strongly associated with unhealthy diet in young adults. Parents who teach their children to question the messages they see on television may attenuate this relationship, but the direct relationship between prior television exposure and diet remained. In addition, efforts to increase healthy food consumption and nutrition knowledge appear unlikely to affect unhealthy food consumption. These findings reinforce the importance of efforts to limit children's and adolescents' exposure to messages that promote taste and enjoyment of unhealthy foods, either through reduced television viewing or restrictions on advertising for unhealthy foods.
